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Executive Summary

The City of Missouri City is located in northeast Fort Bend County, Texas. Missouri
City has experienced fast growth over the past several years. The population was
approximately 79,500 within the city limits and the extra-territorial jurisdiction (ETJ) in
2006. It is projected to have a population of approximately 131,500 by 2015. The
projected 65% increase in population over the next nine years will increase travel times
and congestion. Additional capacity has been added in recent years with the expansion of
SH 6 and the construction of the Fort Bend Parkway Toll Road. However, the increase in
expected population will exceed the ability of the roadway infrastructure to provide
additional capacity. It has also been recognized that agencies cannot build their way out
of traffic congestion because of limited resources and improved roadway networks lead
to more development. Therefore, a more efficient transportation network will need to be

provided to handle the additional traffic volumes.

This report concentrates on the use of Intelligent Transportation Systems (ITS) rather
than other options that can be used to address congestion. Some of these other options
include mass transit, mixed-use developments, or limiting development. This report also
concentrates on those elements that are normally under the control of a public or private
agency rather than those found in the vehicles themselves. Defining ITS can be difficult;

two definitions are shown below.

Intelligent Transportation Systems (ITS) means electronics, communications, or
information processing used singly or in combination to improve the efficiency or safety
of a surface transportation system. ITS project means any project that in whole or in
part funds the acquisition of technologies that provide or significantly contribute to the
provision of one or more ITS user services as defined in the National ITS Architecture.

Intelligent Transportation Systems, or ITS, encompass a broad range of wireless and
wire-line  communications-based information, control and electronics technologies.
When integrated into the transportation system infrastructure, and in vehicles themselves,
these technologies help monitor and manage traffic flow, reduce congestion, provide
alternate routes to travelers, enhance productivity, and save lives, time and money.



The purpose of this report is to provide the City of Missouri City a staffing and operation
plan for ITS solutions to provide a more efficient transportation system. The ITS plan
will provide direction to implement solutions to meet local and regional transportation
goals. Improving the efficiency of the roadway infrastructure and providing the traveling
public more information will reduce the need to construct new roadways and widen
existing roadways. ITS projects improve safety and efficiency of the transportation
networks. Some of the benefits provided by ITS projects include:

Improved travel times

Reduced vehicle delays

Reduced fuel consumption

Improved air quality

Reduced collisions

Improved incident response times
Providing real-time information to travelers

The Goals and Objectives for the ITS 5-year Operations Plan are to develop an organized
approach to implementing ITS that is in line with the Houston Regional ITS Architecture
and the Houston Regional ITS Strategic Plan. The Goals and Objectives for the ITS Plan
are listed below.

e Improve Safety by:
o0 Reducing frequency and duration of incidents that impact roadway capacity
0 Reducing emergency response times
0 Reducing first responder injuries
o Providing remote monitoring of roadway conditions
e Improve Efficiency by:
0 Reducing congestion
o Improving Capacity
0 Reducing travel time
o Establishing traffic vehicle data collection procedures
e Reduce Environmental Impacts by:
0 Reducing fuel consumption
0 Reducing air emissions
e Provide Information to Travelers by:
o Providing real-time travel information to travelers
o Providing incident information
o Establishing link with Houston TranStar, Sugar Land Traffic Management
Center (TMC) and Fort Bend Emergency Operations Center (EOC)
e Provide Cost Effective ITS Solutions by:
o Leveraging existing infrastructure
0 Sharing resources between City departments
0 Sharing resources with adjacent local and state agencies



e Provide Plan for ITS Deployment and City Staffing by:
o Establishing 5-year ITS deployment plan
0 Establishing 5-year staffing needs
o Identifying funding sources for projects

The Communication Needs for the public works department are:

Remote access to field devices

Upgrade signal control software to ATMS.now
Reliability

Security

Sufficient bandwidth for CCTV and VIVDS camera video
Cost savings

Reduction in monthly ISDN and T1 costs

Reduction is staff time for troubleshooting

The Communication Needs for the police and fire department are:

e Replace all non-coded pre-emption emitters with coded emitters
e Reduction in monthly aircard costs
e Implementation of communication frequency rebanding

Multiple ITS options that are available were evaluated for this project. The number and
complexity of the ITS options available preclude a comprehensive discussion of each
element. The list below shows the primary elements that are included in this report:

e Communication networks
o Fiber Optics
O Spread Spectrum

o Wi-Fi
= 900 MHz
= 24GHz
= 49GHz
= 58GHz

e Traffic Management Center
e CCTV Cameras
e Traffic Signals

o Traffic Signal Controllers and Cabinets
Traffic Signal Control Software
Light Emitting Diode (LED) Signals
Vehicle Pre-Emption
Vehicle Detection
Uninterruptible Power Supply
Countdown Pedestrian Signals
Traffic-Adaptive or Traffic Responsive Timing
Accessible Pedestrian Signals
Vehicle Infrastructure Integration
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e Automatic Vehicle Identification
e Dissemination of Transportation Related Information
o Radio
Television
Highway Advisory Radio
City, County and TranStar Websites
Dynamic Message Signs
0 Text messages to drivers
Traffic Incident Management
School Zone Flashers
Flashing Crosswalks
Red Light Cameras
In-Pavement Lights and LED Backplates

O 00O

The Transportation Policy Council (TPC) of the Houston-Galveston Area Council (H-
GAC) adopted the Houston Region ITS Strategic Plan and Houston Region ITS
Architecture in September 2003. These documents provide guidance for the deployment
of transportation projects that use ITS technologies. H-GAC adopted these documents to
facilitate uniform planning, implementation and operation in the region and to allow
interoperability between agencies. Missouri City and Fort Bend County are members of
H-GAC. The ITS Architecture defines how major elements of ITS projects should be
implemented. The Architecture provides definitions for standardized ITS terms and
concepts defined by the United States Department of Transportation. Development of the
Regional ITS Architecture was required by the Federal Highway Administration
(FHWA) and the Federal Transit Administration (FTA) in order for state and local
agencies to qualify for federal funding of ITS projects.

The Houston Region ITS Strategic Plan identified several recommended projects for the
Houston area. These projects include:

e Expansion of Surveillance on Arterial Streets

e Expansion of CCTV and sensor equipment on freeways and critical areas (e.g.
Hurricane evacuation routes)

e Expansion of the Houston Regional Computerized Traffic Signal System
(RCTSS)

e Expansion of Incident Management off freeways

e Deploy and Integrate with other agencies detecting Flood Conditions

e Marketing effort for Traveler Information

e Enhance Emergency Management Operations and Coordination

e Enhance Agency-to-Agency and Agency-to-Public Outreach,
Coordination/Communication

iv



The ITS Operation Plan has been set up with short-term (0-2 years), mid-term (3-5 years)
and long-term (more than 5 years) goals. Five primary projects have been identified for
the short-term and mid-term periods. Additional ITS elements will be implemented as
routine maintenance or as funds become available from City budgets or other sources
such as TxDOT or H-GAC.

Project #1 — Wi-Fi signal system, Cabinet and Controller Replacement, CCTV cameras

and Traffic Management Center

This project would install a Wi-Fi signal communication system, replace cabinets and
controllers, install CCTV cameras and construct a TMC at the Missouri City Emergency
Operations Center or the Public Safety Headquarters Building, which are both located on
Cartwright Road. These improvements would allow the traffic signals to be monitored
and adjusted from the TMC or other remote locations. The communication system
contained in this report is preliminary and additional work would be required to finalize
the design. A separate design project and radio frequency (RF) survey would need to be

undertaken which are not a part of this current project.

This project would include replacing all remaining NEMA TS1 controllers and cabinets
with NEMA TS2 controllers and cabinets. Also, Ethernet faceplates would be added to
all controllers that are not yet equipped with them. The primary advantages of the
NEMA TS2 controllers and cabinets are improved standardization of equipment,
improved standardization of communications and inclusion of the latest NEMA standards
for traffic signal equipment. The NEMA TS2 standard reduces the amount of wiring in
the cabinet and also provides for the latest operation and functionality with the

ATMS.now communications and operations software system.

CCTV cameras would also be installed at selected intersections with this project. The
CCTV cameras would allow City personnel to monitor the primary roadways within
Missouri City. Signal timing could be adjusted remotely to accommodate unusual traffic
conditions such as lane closures caused by a crash or a stalled car. The CCTV cameras

could also be used to determine what equipment needs to be sent to the scene of a crash.

\



For example, if there was a lot of debris on the roadway, front loaders, dump trucks and
street sweepers may be needed. The VIVDS cameras will also be able to transmit video,
but the views will be fixed. The CCTV cameras will allow the operator to pan, tilt, and
zoom which provides better functionality. The TMC will be the nerve center for the ITS
system and will monitor and control all ITS components. The staff at this location will
be able to alter traffic signal timings, request equipment or emergency personnel to
handle crashes or other issues causing delays and provide information to the public.

This project consists of short-term and mid-term phases to construct the communication
system in phases to distribute the cost of the system over several fiscal years. The basic
system architecture will provide point-to-multipoint high speed connections. All high
speed multipoint communications will connect to the TMC. Local sub-systems connect
to one multipoint location. There would also be a few wireless access points, or “hot-
spots”, where City staff could access the system from the field. The project will require
increased security measures because of its use of wireless connectivity. The security
measures are needed to prevent unauthorized users from gaining access to the signal

timing information or the camera images.

Future additions to the system may add hot-spots for public internet access at certain
areas such as City Hall or area parks. UPS systems should be provided for all
communications equipment and solar panels for key communications points. Also,
implementation of a municipal Wi-Fi network for the entire city by a private third-party
provider may be added at a future date. Additional future provisions should be pursued
to provide system redundancy. This would include providing a fiber optic backbone or

backhaul to provide main communication and increase bandwidth and stability.

The Wi-Fi communication network should utilize either the 4.9 GHz or 5.8 GHz
frequency. The City of Sugar Land is currently planning to use the 4.9 GHz frequency,
pending FCC approval. The Sugar Land system does not intend to allow any public
access. Utilizing the same frequency as Sugar Land would allow for sharing of
resources, redundant operation, and interagency cooperation. However, being on the

same frequency may result in conflicting network communication and interference.
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Utilizing the 5.8 GHz frequency would also allow for future public access at selected hot-

spots such as the parks and City Hall.

The estimated construction and design cost for the initial Wi-Fi signal communication
system, controller and cabinet replacement, CCTV cameras and TMC has been broken up
by phases. The priority for the system installations is shown below and was based on
such factors as hurricane evacuation routes, traffic volumes and importance to the City’s
transportation network. It should be noted that Phase 1 includes startup costs associated
with the installation of equipment in the TMC and the purchase of the traffic signal
control software. It is also recommended that Missouri City budget for an additional staff
member to monitor the system in the TMC and other operational and replacement costs.
The added staff member would have additional responsibilities related to the traffic
signals during the off-peak time periods of the day.

Phase 1 (SH 6):  $680,225

Phase 2 (Murphy Road):  $183,138

Phase 3 (Texas Parkway/Gessner Road):  $313,203

Phase 4 (Cartwright Road):  $156,826

Phase 5 (Sienna Parkway and all other locations):  $635,674
Total: $1,969,065

The primary benefits of the Wi-Fi signal communication system, CCTV cameras, and
TMC will be realized by the local residents. The improved response time to crashes and
reduced time to respond to signal timing issues will reduce congestion and improve travel
times. It is estimated that drivers would save approximately $338,644.80 during one year
of PM Peak travel periods. Additional benefits would be realized during other time
periods of the day. Generally, the PM Peak in the most congested time of the day and has
the highest benefit. Additional benefits could be provided during the weekends if the
TMC was staffed during those times. Missouri City could staff the TMC during selected
weekends such as the peak shopping period between Thanksgiving and Christmas or

when other events are occurring.

This project would benefit Missouri City by improving staff time utilization efficiency.
Many complaint calls regarding the operation of the traffic signals (e.g. green on a side
street with no vehicles) could be checked from the TMC without sending a crew to the

field location. Malfunctioning field devices such as VIVDS camera or pedestrian push
vii



buttons could be quickly confirmed. The personnel then sent to the field location could
be prepared with all the require replacement equipment on the first trip to the
intersection. Also, with a NEMA TS2 signal cabinet and an IP addressable power strip,
signal equipment can be recycled remotely without sending personnel to the field. This
can reduce late night call-outs for emergency service. Also, a technician could make
minor timing corrections to the signal that would prevent a late night call-out by
providing a short-term fix that would allow the major issue to be addressed during regular
business hours which will reduce overtime costs. Between July 1%, 2007 and March 18",
2008, there were thirty late night call-outs. Based on two employees for a total cost of
$51.00 per hour, each four hour call-out costs the City $204.00. Prorated for one
complete year, the average late night call-out cost is approximately $7,344.00 per year.

Project #2 — Webpage for TMC

After the CCTV and VIVDS cameras are operational, Missouri City should develop a
webpage to disseminate the information to the traveling public. This website would
provide images from the cameras on the major commuter routes such as SH 6, Murphy
Road and Texas Parkway. This webpage would provide information to the traveling
public and draw web traffic to the City’s website. The cost of the webpage would depend
on whether the City’s staff creates it or if an external vendor is hired. The level of
functionality would also have an impact on the cost. Provides still images from selected
cameras would be considered the minimum necessary functionality for the webpage. A
webpage that allows drivers to request e-mail alerts, access images from all CCTV
cameras and VIVDS, and a route builder would cost more to develop. Additional data
storage capability may also be needed due to increased website traffic. In the future,
travel time information and a speed map like the one found on the TranStar website could
be added to the Missouri City website. The projected cost for the webpage development
is between $20,000 and $100,000.

Project #3 — Add UPS to all signals

This project would add UPS to all the traffic signals in Missouri City. The City has
already begun to require UPS on all new traffic signals constructed by private developers.
The UPS units improve safety by running the traffic signals during short-term power
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